Activity and molecular weight of protein tyrosine phosphatases in cell lysates determined by renaturation after gel electrophoresis.
A procedure for renaturing and detecting the activity of protein tyrosine phosphatases (PTPases) after sodium dodecyl sulfate (SDS)-gel electrophoresis with greatly improved sensitivity and resolution is described. Epidermal growth factor receptor-kinase, c-src kinase, and focal adhesion kinase were phosphorylated on tyrosine with 32PO4 and incorporated into gels prior to electrophoresis. These proteins are dephosphorylated when cellular proteins are electrophoresed and the separated PTPases are renatured in the gel by removing SDS with extensive washing. With whole cell lysates, at least eight separate bands of decreased radioactivity corresponding to PTPase activity with molecular weights between 110 and 34 kDa are seen in autoradiographs of the dried gels. PTPases detected are similar with different cell types and with the three 32P-labeled protein substrates, although they are different in cytosolic and membrane-associated fractions. A PTPase detected above 200 kDa in wheat germ agglutinin eluates from solubilized cells suggests that some receptor PTPases can be renatured. While microgram levels of recombinant PTP-1C are required for detection, nanogram levels of recombinant PTP-1B are easily detected. Assaying the activity of renatured PTPases after they have been separated by molecular weight in SDS gel electrophoresis provides a simple and rapid means of determining the activity of individual PTPases in cell fractions.